a b s t r a c t
A contentious issue in memory research is whether verbal short-term memory (STM) depends on a neural system specifically dedicated to the temporary maintenance of information, or instead relies on the same brain areas subserving the comprehension and production of language. In this study, we examined a large sample of adults with acquired brain lesions to identify the critical neural substrates underlying verbal STM and the relationship between verbal STM and language processing abilities. We found that patients with damage to selective regions of left perisylvian cortex -specifically the inferior frontal and posterior temporal sectors -were impaired on auditory-verbal STM performance (digit span), as well as on tests requiring the production and/or comprehension of language. These results support the conclusion that verbal STM and language processing are mediated by the same areas of left perisylvian cortex.
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Verbal short-term memory -the ability to actively maintain verbal information "in mind" for brief periods -is a cornerstone of human cognition. The neural substrates of verbal short-term memory (STM) have been a topic of empirical study and theoretical debate for decades; yet to date there is no clear consensus regarding the brain areas or cognitive subprocesses that underlie verbal STM. A central theme of the debate has been whether verbal STM depends on a neural system dedicated specifically to short-term maintenance of information (e.g. the "phonological store") (Baddeley, 1986 (Baddeley, , 2007 Baddeley & Hitch, 1974; Shallice & Warrington, 1970) or is instead mediated predominantly by the brain's language comprehension and production architecture (Acheson & MacDonald, 2009; Allport, 1984; Buchsbaum & D'Esposito, 2008; Martin & Saffran, 1997) .
Initial support for the dedicated system view of verbal STM was provided by patients who exhibit marked deficits in verbal STM (e.g. impaired digit span), while exhibiting relatively intact language production and comprehension (Shallice & Butterworth, 1977; Shallice & Warrington, 1970; Vallar & Baddeley, 1984; Warrington, Logue, & Pratt, 1971; Warrington & Shallice, 1969) . Early neuroanatomical studies associated such STM deficits with brain damage involving the inferior parietal lobe (Warrington et al., 1971; Warrington & Shallice, 1969) , possibly extending into superior temporal regions (Shallice & Vallar, 1990) . Many early neuroimaging studies corroborated this anatomical locus for STM storage by demonstrating STM load sensitivity in parietal areas superior to the Sylvian fissure (Petersen, Fox, Posner, Mintun, & Raichle, 1988; Smith & Jonides, 1997) . Importantly, the parietal regions identified in these studies do not fit within the more classically defined "language" regions (Geschwind, 1965; Wernicke, 1874) , thus supporting the idea of independent neural substrates for language and verbal STM.
Despite the apparent dissociation between verbal STM and language processing suggested by these studies, substantial evidence exists in favor of a common neural locus to both. For instance, patients with relatively isolated STM deficits are quite rare, and typically exhibit some form of concomitant language deficit when tested thoroughly (Allport, 1984; Caplan & Waters, 1990; Papagno, Cecchetto, Reati, & Bello, 2007) . And in addition to STM patients exhibiting language deficits, the converse also holds, in that patients with language deficits often exhibit deficits in STM task performance (Martin & Saffran, 1997) . Furthermore, many neuroimaging studies have failed to support the hypothesis that regions of the inferior parietal lobe serve as the locus of verbal STM maintenance (reviewed in Buchsbaum & D'Esposito, 2008) , and instead implicate regions of the posterior superior temporal cortex (Buchsbaum & D'Esposito, 2008) and inferior frontal cortex (Chein & Fiez, 2001 ). Moreover, strong support for a common neural locus for STM and language processing is provided by two recent studies,
